ABSTRACT
INTRODUCTION
The level of earnings in public education and health sectors has been a widely debated issue in the Czech Republic in recent times in particular. The present paper deals with the development of wage differentiation in the period 2003-2013 with a focus on the changes during the global economic recession. The gross monthly wage in CZK (nominal wage) was the research variable of interest, 22 wage distributions in the education and healthcare areas having been examined over the period. The analyzed wage distributions were compared with those for all employees in the Czech Republic. Basic data used in this study were drawn from the official website of the Czech Statistical Office (the numbers and percentages of employees in the brackets of gross monthly income according to economic sectors and age). Certain problems arose due to the changes in the classification of economic activities during the research period, the wages between 2003 and 2008 being classified within the ISIC standards, those in the period 2009−2013 according to the NACE nomenclature ("health care" being included in "health and social care" category). In the statistical literature, numerous Czech and foreign authors address the issue of wage or income development, among the former ones, see, e.g. (Malá, 2013) , (Marek, 2010) , the latter being represented by, for example, (Behr, 2007) , (Kaasa, 2006) , (Mallick, 2008) , (Monti and Santoro, 2009) , (Rothschild, 2005) , (Wessels, 2008) and (Wolff, 2009) , publications of an Italian author Camilo Dagum being widely cited in particular see (Dagum, 1997) or (Dagum, 1999) .
The issue of wages is also closely related to the unemployment (see, e.g. (Franta et al., 2010) ), as well as other macroeconomic aggregates. (Minor discrepancies from the article by (Marek (2010) are likely due to different sources of data and the frequency-interval distribution used in the present paper, other data not being currently available.)
The theoretical nature of the methods applied is not addressed here due to the focus of this journal. Descriptive characteristics of the wage distribution are explained, for example, in (Triola, 2003) .
Three-parametric lognormal curves represent a basic model probability distribution, their nature being dealt with, e.g. in (Bartošová, 2006) , and the parameters are estimated by the method of L-moments; see (Hosking and Wallis, 1997) .
ECONOMIC CYCLES
The economic cycle is a pattern of alternating trends that a country's economy tends to follow in a long term, these cyclical phenomena being different from short-term, temporary oscillations.
Having completed one cycle of ups and downs, the economy enters another one. Theoretically, it can be described as a sequence of four phases; see Figure 1 . length of economic cycles differs depending on various factors.
Figure-1. Phases of the economic cycle
Source: own research
DEVELOPMENT OF THE WAGES IN THE CZECH REPUBLIC BETWEEN 2003 AND 2013
Figure 2 compares the development of the average gross monthly wage in both education and healthcare sectors with that of an aggregate of all employees in the Czech Republic. Figure 3 shows the development of the coefficient of variation of gross monthly wage in both the analyzed sectors, again with the comparison of the coefficient of total wage variation.
From Figure 2 , we can see a relatively sharp growth in the level of wages until 2009, while the average wage in both the sectors is markedly lower than that on a national scale. Wage growth in education and health care virtually stopped between 2009 and 2010, probably due to the global economic downturn. The wages in the two sectors increased again, in contrast to the national average wage, in the following period eventually reaching and even exceeding (in 2011) the national average wage in the Czech Republic. It is evident from Figure 3 that the relative variability of gross monthly wage in school and health systems is deeply under that of aggregate wages in the Czech Republic. However, certain caution is necessary when drawing conclusions from Figures 2 and 3 owing to some changes in methodology during the monitored period; see below. The average wage not being earned by approximately two-thirds of employees, Table 1 gives an overview of the growth of wage medians in the periods before, during and after the crisis. It shows the growth rate and the average growth rate of the median of gross monthly wage in the period 2003−2013, indicating a substantial decline in wage growth during the economic recession in the Czech Republic. Moreover, in 2011, the middle gross monthly wage decreased by 3.48 %, falling noticeably in the group of higher educated employees between 2010 and 2012. In the area of education and health care, the situation varies considerably. We can observe in Table 1 that at the beginning of the global downturn in 2009, the middle gross monthly wage increased by 5.37 % and 5.73 % in education and healthcare sector, respectively, wage growths being still comparable. In 2010, however, the wages in the education system decreased by 2.62 %, while still slightly increasing (by 0.52 %) in the health service. The former sector showed a dramatic development in 2011 when the middle gross monthly wage rose by 11.40 %, while increasing only by 2.70 % in the latter area. In 2012, on the other hand, the median of gross monthly wage went down by 6.03 % in the educational sphere, while in the health sector it declined by less than 1 %. In the school system, We can see from this figure that the employees in both these sectors have relatively evenly distributed wages compared to those earned nationwide. It is apparent that the pay of employees in the school system is spread more evenly than that of health care workers over the research period 2003−2013. While the concentration of wages in the healthcare area was growing steadily from 23.98 % to 30.11 % throughout the period, the development in the education sector was different.
The concentration of wages in the latter area was increasing gradually (with a single dip) until the economic downturn. Then it started to slightly decline with the exception of the last year under review. On a national scale, the wage concentration shows an increasing tendency with a linear trend. Since the concentration of wages in the health sector was growing faster, it almost reached the national level in 2013. impossible to show the development of empirical frequency distribution. This is why the model probability distributions based on a three-parametric lognormal curve were constructed. The parameters of these curves were estimated using the L-moment method of point parameter estimation, which is known for its high accuracy; see (Hosking and Wallis, 1997) .
It is evident from Figures 6 and 7 that the wage distributions are moving slightly to the right, which is presumably due to an overall increasing wage level in both the sectors. The absolute wage variability increases gradually in time, skewness and kurtosis having a declining tendency.
THE WORST-AND BEST-PAID JOBS IN THE CZECH REPUBLIC
Czech employers are currently (i.e. in 2014) lacking about four thousand people who would be willing to do less qualified or unskilled jobs. Since they are badly paid ones, the vacancies distinctively exceed the number of applicants. Cleaners, waiters/waitresses and guards are the worst-paid jobs in the Czech Republic; see Table 2 One of the reasons, why cleaner's work attracts more applicants compared to, for example, truck drivers, are markedly lower job and personal requirements. Apart from basic education or vocational certificate, employers sometimes require manual skills, three years of work experience, the knowledge of Russian or "sense of cleanliness and order". Nevertheless, the job of a cleaner has relatively demanding performance targets -an hourly quota being two hundred square meters.
Thus, the cleaning staff have only six minutes for twenty square meters of office floor, including dusting the furniture and emptying the waste, the same time for cleaning the toilets, bathrooms and kitchens. Moreover, their job also includes long-term maintenance of the property, requiring proper application of cleansers and detergents.) Generally, the job of a cleaner is undervalued by both the public and employers and, consequently, underpaid. Another badly paid job is that of a waiter/waitress -despite its demands on a long specialized training and experience, communication skills and shift work. The middle gross monthly wage was only 10,956 CZK in 2013. Again, a general underestimation of the job -sometimes increased by the amateurishness and prejudices of some restaurant and pub keepers distrusting their staff -is widespread. The same applies to the third lowest-paid occupation -security guards and watchmen. Although it is a physically and mentally demanding job with a threat of injuries or even permanent disability caused during the performance of the duties, security and surveillance staff belong among those with the lowest hourly wages and the highest job uncertainty since they are mostly hired by security agencies offering temporary employment. The median of their gross monthly wage was only 10,957 CZK in 2013. Lower than 13,000 CZK wage median was earned by kitchen staff, tailors and dressmakers, truck drivers and sellers of food, jewellery, furniture and housing goods as well.
Air traffic controllers, on the other hand, have the largest earnings in the Czech Republic, their wage median being 114,977 CZK a month in 2013. However, there is quite a big difference between the best-and worst-paid employees in this field, their monthly gross wages ranging from 24,093 to 250,017 CZK in 2013. The positions of senior managers in large companies and institutions are the second most remunerative jobs, the wage median amounting to 102,617 CZK in 2013, the earnings ranging from 31,479 to 337,545 CZK. Senior doctors, financial and PR executives also rank among the top earners; see Table 3 . Czech hourly labor costs are 10.3 EUR per employee on average, i.e. the tenth lowest in the European Union, the second highest, however, among the post-communist countries.
In the first quarter of 2014, the wage median was 20,764 CZK in the Czech Republic, the average wage being 24,806 CZK. The latter is higher than the median because the earnings of the best-paid employees push it up, about two thirds of all employees receiving less than the national average. The median is therefore more adequate than the average since it indicates the earnings of those who are right in the middle between the best-and the worst-paid employees. that while the number of secondary school teachers is declining, the demand for nursery school teachers is rising due to the demographic development. In 2013, almost 206,000 people worked in regionally maintained educational establishments, i.e. in nurse, primary, secondary and higher vocational schools, conservatories or after-school care centers. They were paid 56.5 billion CZK, which was an increase of 0.8 % compared to 2012, the average amount of a discretionary bonus Wage differences can be detected on the basis of the regional division as well. While teachers earned around 26,600 CZK on average in the regions of Usti nad Labem, Liberec and CentralBohemia, in those of Zlín and Hradec Králové, the average wage without other personal premiums was lower than 25,300 CZK in 2013. As for the numbers of teachers, the largest reduction was registered in secondary vocational schools (by 672, i.e. 4.6 %), the highest increase in staffing levels being recorded in nursery schools (838, 3.2 %).
THE WAGES OF TEACHERS AND MEDICAL DOCTORS
As for medical doctors and dentists, their total average gross monthly wage was 60,635 CZK in 2013, general nurses and midwives earning 28,706 CZK, the average wage of the former going down by 0.7 % and that of the latter by 1.5 % compared to 2012. A decline in the wage level is apparent in all categories of both medical and teaching staff between 2012 and 2013; see Table 4 .
In the area of health care, particular wage components may be of interest because of the differences between the real wage and the one which would be earned according to the contract terms excluding overtime payments. This is indicated in Table 5 for the year 2013. Average earnings of doctors and dentists paid on the basis of standard wage regulations amounted to 58,837 CZK, the contractual wage being 30,031 CZK. Those of nurses and midwives amounted to 28,707
CZK, of which the standard wage is 18,178 CZK. 
SUMMARY AND CONCLUSIONS
It is apparent from the results of previous studies that wage growth virtually stopped during the economic recession in the Czech Republic. It is clear from Table 1 The present paper also addresses the issue of wage concentration in education and healthcare sectors. In both of them, the level of wage concentration lower than that in the whole Czech
Republic was detected during the years 2003−2013, the concentration of wages in the latter sector being higher than that in the former. This means that the wages of employees in the education sector are more comparable than those in the health service. This is an expected outcome, as the level of wages of doctors and dentists is well above that of teachers (university-qualified employees working in both the sectors), while the wage levels of less qualified workers in both these sectors are close to each other. The wage concentration in the healthcare sector rises throughout the analyzed period and in 2013 almost reaches that in the whole Czech Republic. This means that the wages of employees in the health sector are increasingly different from each other.
Since not only university-educated people are employed in both the analyzed areas, special attention was paid to the wage level of individual job positions within each of the two sectors. It turned out that the average gross monthly wage of a Czech teacher was only 25,996 CZK, while that of a doctor or dentist was 60,635 CZK, a substantial proportion of the latter amount being overtime pay.
